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Abstract

With the rapid growth of China’s economy, environmental problems have become increasingly
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acute. The root cause is that China’s economic growth is at the cost of high energy consumption,
resulting in increasingly serious environmental problems, restricting the sustainable develop-
ment of China’s economy. Therefore, this paper decided to carry out the analysis of the develop-
ment of green finance and related influencing factors. The first model of this article selected 1,842
green bonds issued from 2016 to May 2022 as research samples to obtain the credit rating, coupon
rate, total issuance amount, issuance date, and launch date data, by using Matlab and Eviews soft-
ware a multiple linear regression model was developed. Subsequently, we performed the VIF test,
the heteroscedasticity test, and the residual test. It has been proved that the following conclusions
are drawn: the higher or better the special guidance policy and bond rating, the lower the interest
rate of green bond issuance. The second model in the paper aims at the time-series model. The na-
tional comprehensive energy consumption per 10,000 Yuan of GDP for 44 years from 1978 to
2021 was selected as the research sample to explore the influence of various factors on green
finance. The original data were first tested for stationarity, followed by a second-order difference
from the results. Then the unit root and white noise test, found that the model is better after the
above two tests. Next, the model is constructed, and after testing, the model can fit the sequence
well. Therefore, we predicted the comprehensive energy consumption per 10,000 Yuan of GDP in
China in the next three years, and gave the corresponding suggestions and conclusions.
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Figure 1. Scatter plot
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Table 2. VIF variance inflation factor test and correlation coefficient matrix

= 2. VIF HEBME TN R EXRBER

Inx, Inx, Inx, Inx,
1.128 1.274 1.083 1.164
Inx, Inx, In x; Inx,
Inx, 1.000 0.297 0.128 —0.034
Inx, 0.297 1.000 0.231 0.322
In x; 0.128 0.231 1.000 0.199
Inx, —0.034 0.322 0.199 1.000
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Figure 2. Residual plot
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Table 3. Skewness, kurtosis, D.W. test related results
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ot P& 23553 D.W. p-value
—0.433541 3.29299 1.86126 0.468
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AT IR N 3Tk T7 2B 1R BATIE U Z 4O B R O, UG T RS R 8,
KL [ p A0 0.9718, UL BATES2 B, BERAEAE ST 7 220 MR IOBEAE A -

Iny=2.411830-0.043670Inx, —0.012085In x, — 0.646838In x, —0.110651In x,
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Table 4. VIF variance inflation factor test and correlation coefficient matrix

3 4. VIF FEBBKEFL 518X R EIER

Inx, Inx, Inx, Inx,
1.073 0.683 1.934 1.427
In x, Inx, In x, Inx,
In x, 1.000 0.297 0.128 —0.034
Inx, 0.297 1.000 0.231 0.322
In x, 0.128 0.231 1.000 0.199
Inx, —0.034 0.322 0.199 1.000
4.7. BBIGRGH
e s, N BRI ZEAGTHE, RSB0
Iny=2.411830-0.043670Inx, —0.012085In x, —0.646838In x; —0.1106511In x,
Table 5. Model fitting results
F 5. BRHIAHER
Variable Coefficient Std.Error t-Statistic Prob.
a 2.411830 0.004305 560.2349 0.0000
Inx, —0.043670 0.000466 —93.71747 0.0000
In x, —0.012085 0.000522 —23.15088 0.0000
In x, —0.646838 0.001904 —339.7860 0.0000
Inx, —0.110651 0.001251 —88.48138 0.0000
R-squared 0.900371 Mean dependent var 1.369624
Adjusted R-squared 0.905842 S.D.dependent var 0.244203
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T AR A (a1 )9 R $0Z0°8-0.001, P =0.000 < 0.01, 7E 1%HIKF R 53, UERHSE TR KR AT IRR i
K, GEMGHFERATRIRBAC, 7782 T O F 2 1T KRB M, RAT IR B ah R .

T VE IR R AR -0.64, P=0.000<0.01, 7E 1%M7KFFR3E, WHERORFTHRES, GG
55 RAT RIS, VB S B 5 VP AT LA B o 5 25 (0 XU IR B, AT S0 & AT 26
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5. 2ER & SRR EFF 5747
5.1, REARIEFEHEA

A E 25 SIS R B IUIR AT CAAE, T30 X st & mi s AR S s e . St E Rl R B
B = B 1) T 3 PR B RN S 0 4 Rl Ji 1B SR TG 5 it ) A ) /LA AE ,  IBURT AN S RLAG o vk P it B ) 4%
04 il R IR BE 7K A S PE M BARAE N AT R, ASCE A [E 55 15 76 GDP 45 & REREIE NI BTG
HUKSPRIFERR,  RIRT DU Mg 6 4 ool PR 36 HR 00

Ji7G GDP BEFERTE— N X B & N (W — D ZRPE — 5 Qs — T o TR T 2R & Re TR 2 &,
A3: Jiot GDP BBAE = 55 AR PR (MR HERD)/GDP(JI70), SN NMIARIEIRE/ 5 TG 456 ReIRTH 7%
A MLX — e i JE AR VE T FE SR B . Jhah s B SR REUE T B AR R A 1 L, GDP
A . IS H 75 70 GDP £56 ReFEAE AR BIR BK-F IR IR, SO gk (0 SR P 5876
PR S EA[10].
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XHAYPP L FE 1978~2021 442 [F 5 /570 GDP (45 REFEAIN (0] 7 51 Bt S R, k9% ACF A AR
REH PACF i [ AH & R HOR 50 DA S S S AR A 56t B 18] 7 41 (1 PR e EA TR 56, R Eviews 1E A T A,
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Figure 4. Time series changes of raw data of comprehensive energy consumption per 10,000 Yuan of GDP in China
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Figure 5. ACF and PACF graph of the original data of comprehensive energy consumption per 10,000 Yuan of GDP in China
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Figure 6. First-order difference data time series changes
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Figure 7. Second-order difference data time series changes
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Figure 8. ACF and PACF map of the second-order difference of comprehensive energy consumption per 10,000 Yuan of
GDP in the country
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5.2.3. BAIRRLE
S _ad B 22 S OR8] 3 B B AT B ARAS D6, TR B TN Z i E R A EE an gk 6 AT

Table 6. Unit root test results of second-order difference time series data

# 6. —NENHEFIISHR A AARR IR

ADF 36 P& 0.0000

HRATLAES], TR RS ERE R E /N T 0.05, BrABA TR 7 5172, #iE ARIMA(p,d.q)
B R 25 A0E P B d 6T 2. JF BT AT T — 25 430 H7

53. HRERE

a2 7 fras, w25l JE 4 B 75 o0 GDP 4R G ReFEIZ A Ljung-Box JiVEIEAT FIME A kg .
FTRUREL 12 B JE T LB A4 p (E44/8 T 0.05, $R28JRAE e, ROV BTG S 18] 7 S AN RS 1 I 75 51,
i FE AR, FARENE, TR T

Table 7. LB test results for second-order difference time series data

= 7. ZMESEEFFIHEE LB IG5 R

i Ja By p-value i Jg p-value
1 B 0.000 78 0.001
2 0.000 8 B 0.002
3W 0.000 9 B 0.003
4 B 0.000 10 By 0.005
50 0.000 11 fr 0.009
6 I 0.000 12 fr 0.015

5.4. EENHAZ

FATVHF T2 000 7 1) 2 AR B (8] e 1 o R ABE %) D e {8 P A 8 1) g SRR 224 i P B L 13 22 TR
TAR S AR RT . BUEBENLR ZDIESL T RN, H HAEA R [ 5 IES A — 8. XTI
FF BRI, 8 St B e A A AR, i DA P O SRR M FR) R o AN S B A o o

THEHE RS EAH R R B A R R BN 2 )5, AR AT I R A R ot a0 24 1)
ARMA BB AE MEME ST H] o XA RSB F e ZARE A 3 A OC R B B AH O¢ R B P B Al
KBRS 8, Rk, BAGR B R AN R e il #E . il B E 5 5 1 E A
KE AR HAH GBI LUE . 4R 50 GDP L5 & REFERT 18] 7 21 24l 9 ACF fHlVs Bk N B (5
X[, WAWSGES, SRR PACF HIREZANEGXE, BAWSES, SoRtiaRtk. o
A% ik ARMA BRA I EF 5], % B H]E 250 5 e 7 31, B J 46 7 41 48 H
ARIMA F&7%4,

5.5. S¥RE
JEE R, B ZE 5 e R T s ACE 78 2 By G =& T2, PACF 7E 4 MG 32, Z7h
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N2, Btk q=4, p=2, n=2, WE ARIMAQR,2,4)BH, &3 7] 75508 1) ARIMA B,
5.6. EEIWIS

T EE AT AR R B IR ER R, THEA AR I, W E RS QQ BIRRIE k2
REEIES 70 A5 LA BP K36 A Z2 7 915 75 9 F1 R 5 17 1L Ljung-Box ARSI 22 (1 AR R 802
WoRE, Rl AR EIAT ¢ RIS THE p AR .

5.6.1. IR
4:[E 457570 GDP HIZR G BEFEIF AR 18] 57 51 £ 4fs 1) ARIMA BB —SE G001, #- iR ZE(E AT 2 70
W, BRETERE R I

5.6.2. RERLE
HRSHIRZEIES QQ K, Wk 9 FR, FEATRERAMRMIES A, FFE BRI 2= I AE
FHIIES AT A ZR .

AN
H
3
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Figure 9. Residual QQ plot
B 9. %ZE QQ

i Ljung-Box JriEM ik Z 10 H MR RECE TN, MRYE IR AR (8] 525145 R (1 p BV 0.6951,
VLB SR ZE WAl I LB K56, BIWT AVCABRZE M H AR REONE, ARIMA B e B Al & A
e o (HBRN G AT R de v, AT S 0SS (e R IRt (1 I 1) 7 270 B0 22 37 GARCH B, EAT 4 8l
gt

563. TEEEHRE

W 8 fin, 4E AT 76 GDP [R454 BEFET 18] 2 587 (1) ARIMA AR, & 45 5 1 %45 B ¢ 1656
p H¥IKTF 0.05, il t 165, INARBEEFAGSEZ, TR @RAER, BANSSER
iF .

5.6.4. tERIGLL
SR 42 [F 45 77 76 GDP W48 & RERE SR AR 1] 5 51 808 2 57 GARCH 578, f# | Ljung-Box J5 %4646
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WENBMRRE, p EA 0.54, BB MAERAAEE AL, "R BLA N ZR B R R
N%E, GARCH BRI EBUF A G ARG . PEARZE AL J5 304 .

Table 8. Income tax deduction ARIMA model variable t-test results
%= 8. FiSHUAH ARIMA BRI 2 ( HIH4ER

arl 0.945624
ar2 0.967895
ar3 0.974578
ar4 0.935794
mal 0.945274
ma2 0.986356

5.7. RBVGR O

5.7.1. £ES AT GDP WEA BEFERTEFFIE I ARIMA EE
ARIMA RS ) JR G457 Ay .

®(B)V’x, =0(B)g,

E(e,)=0Var(e,)=0.,E(¢e,)=0,5 %t
Ex.s, =0,Vs <t

it ks, 4xEEEITC GDP 4R G REFEIE UGN 8] Fr 41 Bdfe 2 32 ARIMA F R0 % Tk 46, fg
Bl 5t BT

V?Y, =1.003631V°Y,_, —0.664803V°Y, , +0.050354V>Y,_, —0.137936V*Y,_,
+¢ —1.560858¢, , +0.849602¢, ,

N 9, ERMERISATHEARMEERDN, B RIFOMERERE, BUGERRRE R, Bk
WEEEE R, i B A IR S5 A A DG ER 1R W] LLANE 42 [E 45 75 7C GDP 4R & ReFEiise R I A ek,
F BRI R AR b BT B S R K T SR ) R M R K T A I A
XU AR B R EOR FE P AR RCR B A — S B I TR0 5 1

Table 9. ARIMA model results
52 9. ARIMA 1ERIZER

arl ar2 ar3 ard mal ma2
1.003631 —0.664803 0.050354 —0.137936 —1.560858 0.849602
S.e. 0.345902 0.376814 0.295947 0.268431 0.254467 0.246728

5.7.2. HEETFN
FATZH ARIMAQ2,2,4) 18, FIF 1978~2019 “FR%#HE, X E 2020 4EF1 2021 4F 1) 4 E 575 7T
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GDP {456 REHE 2 Br Z 0B HEAT TR o
e 10, BEILEGUE 2020~2021 FIEHE, TNEE RARXT R ZE L /NT 3%, XRIFTMRR R iF. Fried,
PATIEFE ARIMA(2,2,4) 5% FRE Rk 3 #1045 /5 76 GDP HI4EA REFESE T T, S5 5R W™ 11:

Table 10. ARIMA model fit
%2 10. ARIMA #EEIHE

A TE YN FEXF R %
2020 0.36 0.37 2.78%
2021 0.36 0.36 0.00%

Table 11. ARIMA model predictions
& 11. ARIMA 1REIF

FEfy 2022 2023 2024 2025
#7376 GDP K4 & fest 0.36 0.35 0.35 0.34

HILAT AR B, RE RS 3 4004 7 7 GDP M4 Befeak e (R 2218 T PR 3
5.7.3. K #
GARCH & 7 (1] R U AR 7R Ay
X; =f(t,x,71,x,72,---)+8,

5 = Jhe,

P q
2
h=aw+ ZﬂihH + z A6
o1 =

R BRI, 4xE AR T IC GDP HIZR & REFE I AR 18] 7 71 #0837 GARCH M7 & TG 6, A
B A B, ARYE UL A R S AR
o} =-3.11x107° +0.110034¢] , +1.12016507
e 12, BIRAR L RENIE4 [E 4 J o0 GDP KR & BEFERI S BA I A, o 2 s &
AR, EAZEBEE R RAE R, &ER T GDP 4SRRI 2 e [E A /7T GDP
MIZEA REFEMIRR I A 2 (s < il ) STt ROR

Table 12. GARCH model
%% 12. GARCH 1&#!

Estimate Std.Error t value
ao —3.11E-06 5.75E-05 0.573
a 0.110034 0.022284 0.835
b 1.120165 0.028467 0

Jarque Bera Test

m
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Continued

X-squared 0.74893 p-value 0.51
Box-Ljung test

X-squared 0.46867 p-value 0.6276

5.8. LR REW

5.8.1. &5ig

4[5 5 570 GDP HIZ5E REFEE A B AR DCME, i R8s 2 52w M A [ A 4 £ 4 RIBUSR 1) S il
BA— @ m s fEtE, e b R B 52 ma FE KT AR s R B R T S A s . ek,
A B A BE = AR R R, ISR A RERER T BRI . fEACK, 4% )50 GDP M4EE
REFEMGE— D BRMK, ULIIIRAISR SR U — D3R T, —HMiFRE.
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B EIR AT R EATAT AR A, SO ERBUR BA — @ I RS 1, (H R BOR M i Pl & R
MR SEER. B, RIEERKRZELE, BiREE RS, BOrBOR R AESRAT, St
IR TEIEREIR . RUEE S OK [H Be S5 0T Re AR 72 R 2 8 45 T — 8 BRE IR ARG, XT3 67T BRI (R AT BT B IR
VAT i R, REHSEBRGEEMEAR, FEGANE, JSMieEMNEN, RASas
sefh, R ORI SR R R R, i shak g i A

2) AWissR AT “HEI” DA, K ekt o i il B

RIBZZRAR TR, EEESRIEEERLE R IHER . SRtk BRI G ar R R
“HE” ThEE, CRNUTTERATIARBINEE M. Frol, BEARTIHN MEAT MR, A
OFE AR S 55 G 7 AV BRAREN T TRE, a4 aid it 5 22 (1 % J8 321

3) IR BE R4 % 1

ARG — & IRV G M, AR IR IR SR CRA 355 0 A vl IR St B SRl i R e o IR SR LR
B R TR R SRS, iRt (Gl R R I R G I 5 T Rra R vk, b shat (o 4 b
KB, TR PREE R R (AN T s B 2 o G Gl ) R RAR BEAME SN 7, IO S & 7R SR [12].
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